The integration of the Clinical Information Systems, be tween hospital and primary care is one of the essential aspects of the Chronic Care Model, as reported in [5] for Tuscany Region, for the development of diagnostic and therapeutic paths Percorsi Diagnostico Terapeutici Assistenziali (PDTA).
In a recent PIASO (Federazione Italiana Aziende Sanitarie e Ospedaliere) report [6] an optimistic picture of the Italian situation is overviewed with regards to the knowledge of the EHR (71% of GPs and 67% of HSs) and a spread use of EHR and Patient Summary reported as 7 regions among 20. The paper is organized as follows: in the following we (Ministero della Salute) and DigitPA. These documents are related to architectural strategies for e-health; the regional EHR guidelines [8] ; the definition of the national EHR technological infrastructure (InFSE) [9] ; and the technical specifications of the electronic Medical Report, according to the standard HL 7 -CDA ReI. 2, for the exchange of clinical data at national level [10] , [11] .
A. Referring normative and technological context
According to these projects, and also to Progetto Mattoni SSN (Servizio Sanitario Nazionale) Realizzazione del Patient File [12] , HL7 Ve rsion 3 has been indicated as the messaging standard in healthcare information exchange, and HL7-CDA ReI. 2 as the standard for clinical documents exchange. The IHE-XDS profile (Cross-Enterprise Document Sharing) is also suggested as one of the reference framework for registering and sharing electronic health record documents between healthcare enterprises [13] .
In the present work, we mainly focus on the Patient Sum mary that is an important aspect in the GP systems integration with the EHR. In the past, TSE started various regional projects for the General Practitioners [15] ; the IHE Patient Care Coordination (PCC) [16] ; and [17] , [18] , [ 19] , [20] . [21] LUMIR Regione Basilicata [22] , RMMG Regione Abruzzo [23] . In Tuscany Region, Patient Summary is defined in the RFC 133 [24] , according to [25] . [5] , specifically the objectives of proactive healthcare and the Chronic Care Model; the various bylaws of Regional Health Department [26] , [27] , [28] ; and the opinions of the Regional Council Health Committee [29] , [30] , [31] . [25] , [15] , [16] , [36] .
Through the Patient Summary, the GP supplies a patient overview with a synthesis containing the only relevant data and let it available to the EHR. The principal aims of the PSS will then be the following: let the information be available for the emergency; help the chronic care processes; ensure the continuity of care. The PSS is a document satisfying some requirements:
-it must be synthetic and contain only the essential infor mation;
-it must have a single author, the General Practitioners/ Pediatricians creating and updating it;
-it is not clinically specialized to be used in different scenarios (Emergency, Chronic Care, .. );
-it does not have a specific predefined recipient;
-it must be only one and there must be only one PSS for each patient inside the EHR. [36] . Patient Summary also follows the coding specification defined in the HL 7 Italia document Identificazione Object Identifiers (OlD) [37] .
Patient Summary has been defined according to the CDA R-MIM. It is structured in a Header and a CDA Body, human readable (level 2) and machine readable (level 3).
The CDA Body, structured in specific sections, contains the patient clinical data. The various elements <section> in the body may contain more than one element of type <entry> that could be narrative or partially/totally coded. Hereafter, we assume that the information contents of the coded entry will always be reported also as text in the narrative block.
Not all the CCD sections have been implemented in the CDA Body. Ta ble I reports which section is required, optional or not required, up to now.
We report the CCD sections that are now under discussion in the Patient Summary localization.
• Alerts: section collecting alarms relative to any allergies, adverse reactions, and alerts that are pertinent to the patient's current or past medical history.
• Medications: section collecting all the actual prescribed pharmacological therapies. At a minimum, the currently active medications should be listed, with an entire medica tion history as an option, particularly when the summary document is used for comprehensive data export.
• Immunizations: section defining a patient's current im munization status and pertinent immunization history.
The section should include current immunization status, and may contain the entire immunization history that is relevant to the period of time being summarized.
• Problems: section deputed to summarize the relevant clinical problems, including the main pathologies. At a minimum, all pertinent current and historical problems should be listed. CDA Rel.2 represents problems as
Observations.
• Family History: section collecting the family medical history, relevant for the patient risks. This section contains 150 data defining the patient's genetic relatives that have a potential impact on the patient's healthcare risk profile.
• Social History: section containing the patient's occupa tional, personal (e.g. lifestyle), social and environmental history. Social history can have significant influence on a patient's physical, psychological and emotional health and wellbeing.
In the following, the CDA body for Alerts and Medications sections are reported as an example of localization.
Alerts
The information related to allergies and pharmacological reaction are listed in the section named with the LOINC code 48765-2 (Allergies, adverse reactions, alerts). The general structure of the Alerts section is reported in Figure 3 . The information regarding an alarm is represented through an act derived from the template "Allergy and Intolerance
Concern". The general structure of the entry Alarm is reported in Figure 4 . The detailed information for a generic alarm or an allergy or some intolerance, are listed as an Observation element.
Further information, as for example the allergy status or the alert severity, can be included as specific classes referred through entryRelationship.
Medications
All the information related to prescriptions and substance administration are listed in the section named with LOINC code 10160-0 (Medications). The general structure of the Medications section is reported in Figure 5 . The information regarding a medication activity is rep resented through a substanceAdministration derived from the template "Medication Activity". The general structure of the medication activity entry is reported in Figure 6 . [43] . The GP integration aspects related to the CDA ReI. 2 Prescription has been described in [44] .
The project deals with the realization of integration services for General Practitioners (in Italian MMG, Medici di Medicina Generale and PLS, Pediatri di Libera Seelta ) and Hospital Specialists (in Italian SO Specialisti Ospedalieri) according to the technical specifications of e.Toscana Compliance [45] and the infrastructure CART Cooperazione Applicativa della Regione Toscana [46] , that enables the development of inter operable and cooperative software solutions, and the Carta Sanitaria Elettronica Tuscany Region Project [47] .
A scheme with the various systems to be integrated is depicted in Figure 8 . The main services offered are specified in details in the workpackage list shown in Ta ble III. The interface to access the Person/Patient Registry is imple mented according to the HL 7v3-based regional specifications [48] , [49] . We need also to implement the integration with the Public HealthlRegional Code systems and Identification schema, according to the HL7 OIDs (Object Identifiers) [37] .
The module Hospital Specialist (HS)
Medical Record, depicted in Figure 8 , is detailed with all its connections and HL7 interfaces in Figure 9 .
Notice that we are considering the main Chronic illness such as Diabetes, Heart disease, Hypertension, Chronic Obstructive Pulmonary disease and Brain stroke.
In Figure 10 and Italy with Lombardia Region and many European member states are involved in [51] . The analysis carried out in these projects pointed out that the European situation is diversified with some regions and countries more advanced than others in terms of their capacity to implement EHR solutions. In Italy, the situation from region to region is also very dissimilar. It also highlights that interoperability among different systems is the key to enhance the possibility of these services being provided across national or regional borders.
Future developments of the diagnostic and therapeutic paths (PDT A) need a standardization of the clinical data set with a strong interaction among Hospital Specialists and General
Practitioners with the participation of the scientific and medical society for the different specialties related to the various chronic diseases. It is also needed a standard definition of the PDTA document structure according to CDA Re1.2 to ensure interoperability within the EHR, in consideration also of the TSE activity [10] . An ongoing HL7 international project on definition of minimum data set and data standards in EHR systems for diabetes assessment in outpatient clinic settings is documented in [52] .
The development and localization of the Patient Summary has been started with the involvement of the GP. The work of the HL 7 Italia Group [25] is actually in progress and TSE has recently released a draft of technical specifications for the creation of the Profilo Sanitario Sintetico according to the standard CDA Re1.2 [53] .
